. Since the clinical and biochemical status immediately before the initiation of assisted ventilation has not been defined in detail, the purpose of this study has been to assess the potential of assisted ventilation in reversing the acidaemia of terminal and apparently hopeless cases of RDS.
Mlaterials and Metbods
The 18 infants studied were divided into three groups of 6 on the basis of duration of apnoea, cardiac condition, and type of cyanosis (Table I ). The corresponding blood chemistries are also shown in Table 1 . All were continuously monitored electrocardiographicalls ard had been receiving comparable treatment with glucose bicarbonate solution by infusion through a catheter placed in the inferior vena cava via the umbilical vein, since admission.
All had failed to respond to generally accepted methods of resuscitation, including positive pressure manual ventilation bv endotracheal tube which failed repeatedl1 to initiate and maintain spontaneous respiration.
The gestational ages and weights of the infants are shown in (Fearon, 1962) Table 2 .
Results The evolution of the acid-base status in the three groups is shown in Table 2 and Figs. I and 2.
Mean survival time on the ventilator was I hour for Group I, 10 hours for Group II, and 50 hours for Group III (Fig.2) discontinued at 9 days. The tracheostomN tube was removed on the 14th day. Progress was complicated by an intercurrent pneumonic infection which responded to antibiotic treatment. The infant was discharged home on the 47th day with minimal perihilar infiltraticn radiologically, no abnormal symptoms or physical signs, and weighing 2,800 g. Examination at 6 months of age disclosed no neurological or other abnormality, and the chest radiograph was normal. More prolonged follow-up will be required to assess her development.
Necropsy in Group I showed hyaline membrane disease with superimposed massive pulmonary haemorrhage. The fatal cases in Groups II and III showed uncomplicated hyaline membrane disease only.
Discu
The results show a clear-cut difference in survival times in the three groups which can be correlated with the initial clinical and biochemical status and with the type and degree of biochemical correction.
Infants in the worst condition (Group I) evinced no appreciable clinical or biochemical response. The necropsy finding of massive pulmonary haemorrhage associated with hyaline membranes explains the failure of assisted ventilation to achieve gas exchange.
Infants whose initial condition was somewhat better (Group II) made a rapid correction of their respiratory acidosis but buffer-base levels were relatively unchanged, in fact mean pH levels did not rise above 7-11 (Fig. 1) . In contrast infants in Group III corrected both the respiratory and the metabolic components of their acidaemia so that pH reached normal levels usually within three hours of starting assisted ventilation.
In 5 out of the 6 infants who achieved complete correction, clinical and biochemical deterioration eventually took place after a varying p2riod during which a normal acid-base status was maintained.
This final deterioration was relatively rapid, occurring usually over a three-hour period.
It seems that if the stage of clinical death is not too far advanced the condition is potentially reversible. Thus patients in Groups I and II were in late and irreversible stages of clinical death. This is selfevident for Group I patients. In Group II infants, failure to correct metabolic acidosis in spite of a satisfactory lowering of (venous) Pco., in 5 of the 6 patients suggests the possibility of an irreversible degree of biological cellular damage with metabolic failure. 
DELIVORIA-PAPADOPOULOS AND SW YER
On the other hand the complete correction maintained on assisted ventilation for many hours in Group III suggests that death before ventilation results from neuromuscular respiratory failure in the presence of sufficient gas exchange surface to support life. This, then, provides the rationale for assisted ventilation.
Our results suggest that the best hope of success with this treatment lies in its application in the preterminal rather than in the terminal state.
Summary
Eighteen apnoeic infants dying from the respiratory distress syndrome have been treated by positive pressure assisted ventilation. The infants were divided into three groups of increasingly advanced clinical death on the basis of duration of respiratory arrest, cardiac status, and type of cyanosis. Initial acid-base state and its changes during treatment were recorded. The duration of survival was related to the severity of the clinical and biochemical condition when ventilation was begun. Only in the least advanced group was significant prolongation of life (average 50 hours) and complete correction of metabolic and respiratory acidosis achieved. One infant in this group survived apparently undamaged.
